With the study of the equilibrium theory of island biogeography pioneered by MacArthur and Wilson (1963, 1967), increasing attention has been paid to the study of turnover rates (Mayr 1965; Diamond 1969 Diamond , 1971 Power 1972; Terborgh and Faaberg 1973). The failure of bird species turnover rates to show the predicted negative correlation with island size in the California Channel Islands (Diamond 1969) raises questions as to what factors other than island size may be involved in determining species turnover. Previous studies of avifaunal turnover have treated faunas as a whole and have not differentiated turnover rates for rare species from those of common species. Since very large birds and species at high levels on the food chain often exist at relatively low densities, these organisms would be expected to have a greater probability of extinction on small islands than those species which maintain larger populations (Brown 1971). A theoretical basis for this hypothesis can be derived from Gilpin ( 1974). He has shown (pers. comm.) that extinction rates should be a negative exponential function of K, and thus should be very sensitive to small population size.
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In this paper we present heretofore unpublished data and a review of the literature on the avifauna of Santa Barbara Island (Channel Islands, Santa Barbara County, California).
These data provide the bases for a comparison of the turnover rates of various groups of breeding birds, e.g., "birds of prey" and "songbirds." This comparison supports the hypothesis relating turnover rates to trophic levels. Santa Barbara Island is a volcanic island approximately 38 miles (61 km) from the nearest mainland and 24 miles (39 km) from the nearest large island, Santa Catalina Island. It is about 1.75 miles (3.8 km) long and 1.1 mile (IS km) wide and has a maximum elevation of 635 ft (193 m). Its surface area is approximately one square mile (2.6 km2). Corey (1954) Of the nine species of small land birds recorded breeding on the island (table 2), the Comparisons can be made of the rates of immigration, extinction, and turnover for the various groups of birds found on the island. The results shown in table 2 indicate that the "birds of prey," including the raven, may have higher incidences of both extinction and immigration than the "song birds," including two species of hummingbirds. Calculations of of the Fisher Exact Probability test for the difference in extinction rates between "birds of prey" and "songbirds" show P = 0.08 (P = 0.05 when the Tocher modification for a onetailed test is applied, Siegel 1956) when it is assumed that the hummingbirds have not changed status. If, due to the uncertainty in their status, hummingbirds are excluded from the calculations, then the same test (without modification) yields P = 0.23.
Percent turnover since the turn of the century was caIcuIated according to the methods of Diamond (1969) using the data presented in table 1. It was found that for all land birds (excluding the hummingbirds for which the status is uncertain) the turnover was 69% but, when the groups were treated separately, "birds of prey" had a turnover of 120% and "song birds" a turnover of 42%. When the hummingbirds are included, the turnover for all land birds was 79% and for "song birds" alone, 61%. (1963, 1967) , and Brown (1971) pointed out that extinction rates shouId depend upon the size of a species' population and the yearly mortality rate of the species. Predatory birds, although long-lived, are generally found in low frequency within an avifauna because of their position high in the food chain and their requirement of a large territory. Therefore, turnover rates for animals at high trophic levels should be greater than for those at lower trophic levels, for any given island size. AIthough turnover rates of birds on Santa Barbara Island were probably accelerated by man' s influence, for the purposes of this paper we feel that it is appropriate to make the above comparisons of turnover between species from different trophic levels. The meager historical data available (see Philbrick 1972) suggest that man' s activities on this isIand may have increased extinction rates among the small land birds to a greater extent than among the predatory birds, which would create, if anything, a bias against our hypothesis, as does the inclusion of the introduced starIing.
DISCUSSION
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On Santa Barbara Island al1 predatory land birds except the Burrowing and Barn Owls have rarely if ever been represented by more than two pairs (see the appendix for quantification of population sizes 3) . On all islands percent turnover was higher for predatory birds than for song birds (as defined above). Furthermore, there is a statistically significant negative correlation between island area and predator turnover (r = -0.805, P < 0.01) which is not found when turnover of "songbirds" is ranked against island area (T = -0.623, P > 0.05). While the slopes of these two lines are similar, there may be a biological reason for the lack of a statistically significant correlation in the case of the "song birds." The negative correlation between island area and percent turnover for predatory birds suggests that these birds utilize entire islands rather than patches of island habitat. The lack of a statistically significant negative correlation for the small land birds in the Channel Islands may result from these birds restricting their activities to patches of their appropriate habitats, which do not always vary in availability according to island size.
It is presently not known whether species at high trophic levels generally have higher turnover rates than species at lower trophic levels. Heatwole and Levins (1972) Levins ( 1972) , it can be calculated that parasites and predators had higher turnover rates in reaching the final fauna1 equilibrium than any other trophic class. Brown (1971) has shown that for small mammals inhabiting montane islands within the Great Basin, extinction rates have been higher for carnivores, large herbivores, and herbivores with specialized habitat requirements. These three classes of organisms would be expected to have small populations. The relatively small size of populations of predatory species and the sensitivity of those species to fluctuation in food resources (e.g., Pitelka et al. 1955) may combine to make organisms at high trophic levels particularly susceptible to local extinctions.
The occurrence of higher turnover rates for predatory bird species than for species at lower trophic levels presents difficulties for the comparison of turnover rates on various islands (e.g., Diamond 1969 Diamond , 1971 . If the proportion of predators in the taxon studied is not similar on all islands, then some turnover rates may be unrealistically high or low; depending upon the proportion of predatory species in the population. Such shifts could mask other factors normally influencing turnover rates such as distance from the source of propagules and island area.
What is currently needed for an adequate test of the generality of our hypothesis are data from a group of small islands, the fauna of which has been frequently censused over a long period, and which have not been disturbed by man, though these conditions may be difficult to fulfill. LOFTS, B., AND R. K. MURTON. 1973 
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